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Abstract

A shared electronic medication list is being piloted in Norway. By use of interviews and comparing medication
records, we investigate how errors in current paper-based medication lists affect the creation of the shared electronic
list. Of 367 patients, 88 % had discrepancies in their records between the GP, the home care service and dispensing
pharmacy prior to start-up. Though the GPs experienced the medicines reconciliation and creation of the shared list
very time consuming, the home care service and the pharmacy reported many errors in the first list created.
Increased communication during the start-up will probably facilitate the trust in and use of the shared electronic

medication list with further implementation.

Keywords

Patient safety, Medication reconciliation, Shared medication list, Multidose drug dispensing

1 INTRODUCTION

Medicines play an important role in the treatment and
prevention of disease. However, medication errors, low
adherence to prescribed treatment and adverse drug events
can also cause increased morbidity and mortality [1-4]. In
Norway, information about patients medicines use are
stored in many different systems, with little automatic
transfer of information between them. This is especially a
challenge for clinicians, as they do not have immediate
access to an up-to-date list of the patients” medications.
Lack of access to such information increases the risk of
medication errors [5].

Digital medicines management has the potential to increase
efficiency and safety of medicines management by making
information accessible. The Norwegian health authorities
are currently piloting the use of a shared electronic
medication list (“Pasientens Legemiddelliste” in
Norwegian- hereafter shortened “PLL”) [6, 7]. The first
patients to get a PLL, are patients who receives home care
services, and who get their medicines dispensed as
multidose (e.g. patients who get medicines machine
dispensed into unit bags for each dose occasion; a service
commonly used by home care services in Norway. For
more information about the multidose-system see [7]).
These patients are typically elderly patients with
difficulties handling and administering their own
medicines, in addition to using several regular medicines
[8-10].

Before the implementation of PLL, there are at least three
separate medication lists for each of these patients; one in
the general practitioners’ (GP) electronic medical journal,
one in the home care service journal system, and one at the
multidose dispensing pharmacy. Even though most
prescriptions in Norway are electronic [11], the multidose
prescriptions are still paper based. This creates an
additional challenge for sharing medicines information for
these patients. Previous studies have shown that up to 90 %
of patients have one or more discrepancy in their

medication list when comparing the list in the GPs
electronic medical journal and the list at the home-care-
services [12-16]. When PLL is implemented, the PLL will
be uploaded electronically to the Norwegian Prescription
Mediator. This Prescription Mediator is a well established
database, which is currently used for transferring electronic
prescriptions. It is accessible for all doctors and pharmacies
in Norway. In time of writing, the home-care services do
not have access, though there are plans to give them access
within a few years[17]. The PLL, though uploaded to the
Mediatior, is not considered a valid prescription that can be
used for dispensing of medicines. This means that patients
who receive a PLL will still need electronic prescriptions
in addition to the PLL.

The pilot testing of PLL for patients receiving home care
services started in 2014. Further testing of PLL for other
prescription recipients starts in 2020 [17]. The aim of this
study is to investigate how errors and discrepancies in
exciting medication records affect the implementation of
PLL for patients receiving multidose drug dispensing in
Norway.

2 METHODS

This study combines qualitative and quantitative methods
with inspiration from mixed methods [18]. The main focus
is on the quantitative part which investigates the occurrence
of discrepancies in the medication records between the
pharmacy, home care service and GPs before the creation
of the PLL. With the purpose of expanding the results [19]
we have also performed qualitative interviews with these
three groups of health professionals about how the
discrepancies affected the creation and use of PLL.

The official routines for creating the PLL was that the
pharmacy sent a printout of their medication lists to the
GPs, approximately 1 month prior to start-up. After
comparing this list to their own record, the GP created and
sent the PLL to the Prescription Mediator. The pharmacy
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then deleted the medicines in their own system and started
dispensing based on the PLL and the electronic
prescriptions.

The data collection of the paper-based medication lists in
this study was done approximately 2 months before the
initial send-out from the pharmacy, while the interviews
were preformed 3 months after the first dispensing based
on PLL.

The study was approved by the Data Protection Officer at
the University Hospital of North Norway (UNN), and the
Regional Committee for Medical Research Ethics (REK)
has given approval to collect the medication lists. Patient
identifying data was stored separately from the anonymous
medication list in a secure research server at UNN.

2.1 Discrepancies in medication records:

In the municipality which was about to start using PLL, we
contacted 15 GP offices, the home care service and the
delivering pharmacy, to ask for participation in the study.
Those who accepted the invitation, received a list of
patients and a generated serial number, together with
instructions to print out the medication lists for these
patients, replace patient identifying information with the
serial number, and send the lists to the researcher via post.
Lists from all three groups were collected within the same
week.

Each set of medication lists were compared by two
pharmacists separately. The number of medicines in each
list, as well as any discordant information in the medication
lists, was recorded. The categories of discrepancies was:
Medication lacking from one of the lists, differences in
dosage, prescriptions written as “regular use” in one list and
“as required” in the other, lacking reimbursement
information, different administration formula and others
(see Table 1)

2.2 User’s experiences

The Directorate e-Health provided contact details for the
health care personnel who were piloting the PLL.
Invitations were sent to the home care service, the
pharmacy and all three of the GP-clinics, with brief
information of the project and the main themes of the
interviews. We conducted four interviews: One group
interview with seven GPs, one group interview with four
pharmacy employees and two individual interviews with
nurses and pharmacist in the home care service. The
interviews lasted about 45 minutes; they were recorded on
tape and later transcribed by a professional agency.

The interviews focused on how electronic prescribing of
multidose affected the users work practice, experiences
with the transition, measures to facilitate improvement, and
experienced risks and benefits with the system. The
transcribed interviews were read by two researchers
separately, and topics related to the medication
reconciliation process (e.g. the process of using different
sources of medicines information to create a complete and
accurate list of all the medications the patient is using) and
the use of the first PLL, were extracted.

3 RESULTS

3.1 Discrepancies in medication records:

In total, 36 GPs from seven doctor’s clinics participated in
the quantitative study, and medication lists for 367 patients
were collected. For the GP, the home care service and the
pharmacy, the total number of medications listed was 3723,
3740 and 3702, respectively. The median number of drugs
was nine for all three lists, however, we see from Table 1
that the distribution of medicines listed as regular versus as
required, differs between the lists. The home care service
and the pharmacy had more medicines listed as regular and
fewer as required, than the GPs.

GP HCS Pharmacy

n (median)| n (median) | n (median)

Regular drugs 2397 (5) | 2757 (6) | 2734 (6)

As required drugs 1066 (3) 773 (2) 759 (2)
Medical devices and

consumables 260 (1) 210 (1) 209 (1)

Total 3723 (9)| 3740(9)| 3702 (9)

Table 1 Number of drugs in the general practitioner (GP),
the home care service (HCS) and the pharmacy
medication lists. N= 367 patients.

If we disregard the dosage (including whether the medicine
is listed regular or as required) there were 4519 unique
medications in the lists. Of these, 2950 (65 %) were present
in all three lists (Figure 1). From Figure 1 we also see that
is a larger degree of overlap between the home care service
lists and the pharmacy (3697/3800 = 97 %), than the home
care service and the GP-lists (2958/4505 = 66 %).

HCS(n=3740)

63

GP(n=3723)

747
2950

719

Pharmacy
(n=3701)

14 18

Congruence = 2950/4519 = 65%

Figure 1 Venn diagram showing the congruence of
prescribed medications between the GPs medical record,
the home care service (HCS) record, and the pharmacy
medication list (N=367 patients, 4519 unique medications)

In addition to the medications lacking from one of the
lists, there were also other types of discrepancies. In total,
1978 discrepancies were found between the home care
service and the GP medication lists, affecting 88% of the
patients. While 148 discrepancies were found between the
home care service and the pharmacy lists, affecting 16 %
of the patients. Table 2 shows that the most frequent
discrepancy in all lists was that a medication was lacking,
followed by differences in dosage.
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List comparison

GP - GP- Pharmacy -
Pharmacy HCS HCS

gi)ggie%fancy n (%) n (%) n (%)
Medication
lacking fromone {1474 (74.5)|1502 (77.8)| 85 (57.4)
of the lists
Dosage 223 (11.3)| 253 (13.1)| 49(33.1)
Regular
prescription versus{ 133 (6.7) | 129 (6.7) 4 (2.7)
as required
Reimbursement 71 (3.6) NA NA
Administration
formula 31(1.6) 28 (1.5) 3(2.0)
Other 46 (2.3) 18 (0.9) 7(4.7)
Discrepancies 1978 (100) | 1930 (100) | 148 (100)

Table 2 Frequency and type of discrepancy in the
medication lists. HCS= Home care service. N = 367
patients.

3.2 User’s experiences

Medical doctors:

The GPs expressed that the start-up had been somewhat
challenging, mostly due to technical difficulties. The errors
meant that they had to do certain tasks several times, some
functions were not possible to perform, and the system was
in general very slow. They also commented that they found
the information and training prior to start-up insufficient for
their needs.

Regarding the medication reconciliation, the GPs
interviewed said that this had gone well and that the quality
of the prescribing was improved after the transition because
the steps in the prescribing process was more quality
assured. Except for mentioning that the initial creation of
the PLL took a long time, estimated 20-30 minutes per
patient, the GPs did not mention any specific difficulties
related to the discrepancies in the records.

Pharmacy staff:

The pharmacy staff expressed that the work during start-up
varied greatly between the different GPs. Their impression
was that the GPs did not get sufficient training beforehand,
and that there was a lack of support during the starting
phase. For the GPs that were thorough and experienced few
technical difficulties, the pharmacy staff felt that the
electronic prescribing was safer and more efficient than the
paper-based. However, for those GPs who struggled, they
reported using a lot of time and energy on trying to correct
the medication lists. Even three months after the start-up,
they reported that they were still struggling with certain
patients.

We are more vulnerable if the GP makes an error, because
on an ordinary paper [prescription] we could do the
change ourselves and ask the GP to sign it afterwards [...].
but now, [...] we need a new e-prescription.

Regarding the first PLL, the pharmacy staff experienced
many difficulties. Particularly, they reported that many
prescriptions were expired, prescriptions had too few
tablets left, or prescriptions were otherwise not possible to

use for dispensing. Some patients had completely wrong
lists, where all the medications the patients had used,
including those which had been stopped many years ago,
appeared on the list. They also experiences problems when
the GPs were trying to renew the prescriptions.

When renewing [ ...] instead of keeping the old [dose] they
use the “standard dose; one tablet daily”.

Straight after the start-up, they experienced many phone
calls from the home care service, who were wondering
whether patients had started with the new system, whether
they had valid prescriptions, or were wondering why there
were so many changes in the patient’s drug regiments after
the first dispensing. Though the calls had started to subside
after three months, the pharmacy still experienced that the
new system required more frequent contact with both the
prescriber and the home care services.

Home care services:

The nurses and pharmacist in the home care service were
the ones who reported the most problems with the
reconciliation process, and the start-up in general. Since
they did not have access to the PLL directly, they did not
have the opportunity to double check the prescribing before
the medicines were delivered to them. Since these
multidose bags are usually delivered just a few days before
the patients run out of medicines, this left the home care
service with very little time to detect and correct errors in
the dispensed medicines. They found the process of
checking all the multidoses very time consuming due to
many errors in the first delivery after start-up. When they
received the first delivery based on the PLL and electronic
prescriptions, they reported that some patients did not get
medicines at all, some were missing certain drugs, and
other had many unexpected changes in the doses

I experienced it as if the medication reconciliation had not
been done, because when we got the multidose, [there were
so many] differences between what they had been taking
and what they were suddenly supposed to use.

However, also after the start-up, they still experienced
many errors. After three months, they still felt that they had
been given an increased responsibility with the new system,
because they had to check the medicines dispensed more
often and more thoroughly than before

We noticed in this project that we were the ones with the
correct information about the dosage.

4 DISCUSSION

This study shows that there is a large degree of
discrepancies between the medication records of the GPs,
the home care service and the dispensing pharmacy, with
88 % patients having at least one discrepancy in their
medication  lists. Previous studies have shown
discrepancies in 52 % to 90 % of the records [12-16]. The
most frequent discrepancies we found in the records were
that a prescription was lacking from one of the lists and
different dosage, which is also consistent with findings
from other studies [12, 15, 16].
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As most previous studies have only compared the lists
between the GPs and the home care service, our study is
one of the first to compare the medication lists between the
home care service and the pharmacy. We found that only
16 % of the patients had one or more discrepancy when
comparing these two lists. The low number of discrepancies
between these two might be because in the municipality
included in this study, the pharmacy has an electronic
transfer of their medication list to the home care service
whenever there are any changes in the pharmacy records.
The congruence might thus not be this high in
municipalities without this system.

We know from previous studies that insufficient
communication between health care personnel about
medication use, especially in the transition between
primary and secondary care, is a major cause of
discrepancies in medication records [20-25]. In the current
paper-based prescribing system for multidose, there are
many manual processes that can lead to errors. We see from
the pharmacy interview, that they report fixing problems on
paper prescriptions and getting the change signed by the
doctor afterwards. These kinds of procedures make it
possible for the doctor to sign a prescription without
updating their own medication record, which is a probable
cause for some of the errors we find in this study. In the
new electronic system however, it will normally not be
possible for the pharmacy to change a prescription.

Since not all records were collected on the same day, some
of the discrepancies found in this study might be intended
changes in the patient’s drug regimen, which happened in
the days between the collections. However, data extracted
from the pharmacy dispensing programme shows that
normally 10-12 % of patients in a patient group, have
changes every two-week period [26]. This means that even
the frequency of discrepancies between the home care
service and the pharmacy is higher than expected based on
a normal rate of medication changes.

From our results, we only know that there are discrepancies
in the medication information, and not in which list the
error lays. Because these patients get their medicines
dispensed in multidose bags and get help from the home
care service to administer their medicines, the pharmacy or
home care service list would probably be the list which best
represents what the patients have actually been taking.
However, from a medical point of view, it is not necessarily
the most correct list. Also from the interviews, we see that
the home care service feel that their lists is the correct one,
and they experienced that the changes that happened in the
patient’s treatment when starting to use PLL, were errors
that happened because the GPs had not done a proper
medication reconciliation.

If the first PLL is not identical to the home care service-list,
there can however, be several other explanations than the
GP not having done a reconciliation. Either there can be
normal changes in the patient’s medication regimen, which
happens to about 10-12 % of the patients each dispensing
period. Another possible explanation could be that when
doing the reconciliation, the GP also performed a more

thorough medication review, which have led to many
deliberate changes to the patient’s regimen. If all that is
communicated is the PLL, then the home care service
would not be able to differentiate between these three
reasons for changes. It might thus be necessary that more
information is given at the very start, at least specific
feedback or conformation that the reconciliation has been
performed. Preferably, this report should also comment on
why there are changes from the current treatment. Another
alternative would be that the home care service was more
involved in the reconciliation process. This alternative
might imply some practical issues, as well as being quite
time consuming. However, as the home care service
already reported using a lot of time to double-check the
PLL and the multidose bags, this might still be a better
alternative.

It is interesting that the GPs in this study did not report
reconciliation process as especially problematic, except for
the time used to perform it, but that the recipients of the
PLL experienced many errors and even commented that
they thought the lists had not been reconciled at all. This
might however, be due to bias in our interview material, as
very few GPs accepted our invitation to participate. The
ones included might thus be those with the most positive
experience with the transition, and/or the most
conscientious.

In our opinion, the discrepancies represent a patient safety
problem. We see from Figure 1 that the home care service
reported that the patients used 810 medicines that were not
present in the GPs’ medical record, and the GPs listed
another 719 drugs the home care service did not know
about. In addition, there were several discrepancies in the
dosages of the medicines. The GPs thus risks making
inappropriate decisions about the patients’ medication
therapy, if basing these decisions solely on the information
in his or her own journal. The errors in medicines
information we have found here have however, most likely
been present for a long time, though the users do not seem
to have experienced them as a particularly problematic in
the paper-based system. With the implementation of PLL,
these discrepancies become more visible, and the
implementation process forces the users to perform a
medication reconciliation. Though this study shows that the
reconciliation process was not satisfactory, we see from the
pilot of this system that the number of discrepancies seems
to be reduced 1 year after the implementation, and the
patient safety increased [27, 28]

Even if the discrepancies are reduced, there is still an issue
with medication non-adherence, which we have not
investigated in the present study. Medication non-
adherence occurs for patients using multidose [29], though
it seems to be even more common for patients not receiving
multidose [30, 31]. We know from previous studies that
there is a number of discrepancies between the GPs’
medical records and what patients report taking [32-35].
These discrepancies are however more difficult to detect
than the ones in our study, as it includes asking each patient
about their actual medication use. Nevertheless, this issue
should be addressed before PLL is implemented for all
prescription users. For the patients in our study, the home
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care service did a thorough control of the first PLL, which
uncovered many errors. For other prescription recipients
there is no formal control of the first list. Any errors in the
PLL might thus go undiscovered and unrectified for a long
time. We see from our study that the number of errors that
were present in the first PLL seems to have reduced the
home care services trust in the PLL. If this mistrust persists,
it can reduce the use and the net benefits from the PLL.

5 CONCLUSION

Discrepancies in medication information between the GPs,
the home care services and the dispensing pharmacy, are
common, with 9 in 10 patients having at least one
discrepancy in their medication lists. These discrepancies
pose a challenge in the implementation of the shared
electronic medication list (PLL). An unsatisfactory
medicines reconciliation process prior to start-up seems to
have reduced the home care services trust in the new
system. When the PLL is implemented for other
prescription recipients however, we risk that the errors go
undetected because there is no formal control of the first
PLL by the home care service. Before further
implementation of PLL, the procedure for performing the
medication reconciliation should be improved. The time
from the reconciliation to the actual dispensing should be
increased, and the communication between the health care
personnel involved in the reconciliation process should be
improved.

6 REFERENCES

[1] Ebbesen, J., et al., Drug-related deaths in a
department of internal medicine. Archives of internal
medicine, 2001. 161(19): p. 2317-2323.

[2] Mannesse, C.K., etal., Contribution of adverse drug
reactions to hospital admission of older patients. Age
and ageing, 2000. 29(1): p. 35-39.

[3] Leendertse, A.J., et al., Preventable hospital
admissions related to medication (HARM): cost
analysis of the HARM study. Value in health, 2011.
14(1): p. 34-40.

[4] Makary, M.A. and M. Daniel, Medical error—the
third leading cause of death in the US. BMJ, 2016.
353: p. i2139.

[5]1 Henriksen, K., et al., Advances in patient safety: new
directions and alternative approaches. AHRQ
Publication, 2008(08-0034).

[6] The Norwegian Directorate of eHealth, [National e-
healthstrategy and goals 2017-2022]. 2018: Oslo.

[71 The Norwegian Directorate of Health, [Multidose -
status and the way forward], in 1S-2422. 2015: Oslo.

[8] Mertens, B.J., et al., Are multidose drug dispensing
systems initiated for the appropriate patients? Eur J
Clin Pharmacol, 2018. 74(9): p. 1159-1164.

[91 Halvorsen, K.H., etal., Prescribing quality for older
people in Norwegian nursing homes and home
nursing services using multidose dispensed drugs.
Pharmacoepidemiol Drug Saf, 2012. 21(9): p.
929-936.

[10] Sjoberg, C., et al., Association between multi-dose
drug dispensing and quality of drug treatment--a
register-based study. PLoS One, 2011. 6(10): p.
€26574.

[11] The Norwegian Directorate of eHealth. [National e-
health monitor]. 2019 [cited 2019 02.04]; Available
from: https://ehelse.no/strategi/nasjonal-e-
helsemonitor.

[12] Bakken, T. and J. Straand, [Improved medicine lists
with multi-dose packaging?]. Tidsskr Nor
Laegeforen, 2003. 123(24): p. 3595-7.

[13] Heier, K., et al., [Healthcare providers' experience
with multi-dose packaged medicines]. Tidsskr Nor
Laegeforen, 2007. 127(18): p. 2382-2385.

[14] Jensen, S.A,, et al., Feil i medikamentkortene—en
helserisiko? Tidsskr Nor Laegeforen 2003;
123:3598-9.

[15] Wekre, L.J., et al., Multidose drug dispensing and
discrepancies between medication records. Qual Saf
Health Care, 2010. 19(5): p. e42.

[16] Rognstad, S. and J. Straand, Vet fastlegen hvilke
medisiner hjemmesykepleien gir pasientene? Tidsskr
Nor Laegeforen 2004; 123:810-2.

[17] Direktoratet for e-helse. Nasjonale prosjekter. 2019;
Available from: https://ehelse.no/prosjekt.

[18] Johnson, R.B. and A.J. Onwuegbuzie, Mixed
methods research: A research paradigm whose time
has come. Educational researcher, 2004. 33(7): p.
14-26.

[19] Greene, J.C., V.J. Caracelli, and W.F. Graham,
Toward a conceptual framework for mixed-method
evaluation designs. Educational evaluation and
policy analysis, 1989. 11(3): p. 255-274.

[20] Midlov, P., et al., The effect of medication
reconciliation in elderly patients at hospital
discharge. Int J Clin Pharm, 2012. 34(1): p. 113-9.

[21] Reuther, L.O., et al., Multi-dose drug dispensing is a
challenge across the primary-secondary care
interface. Dan Med Bull, 2011. 58(12): p. A4341.

[22] Cornish, P.L., et al., Unintended medication
discrepancies at the time of hospital admission.
Archives of internal medicine, 2005. 165(4): p.
424-429.

[23] Frydenberg, K. and M. Brekke, Kommunikasjon om
medikamentbruk i henvisninger, innleggelsesskriv og
epikriser. Tidsskr Nor Laegeforen 2011. 131(9): p.
942.

[24] Glintborg, B., S.E. Andersen, and K. Dalhoff,
Insufficient communication about medication use at
the interface between hospital and primary care.
BMJ Quality & Safety, 2007. 16(1): p. 34-39.

[25] Kiripalani, S., et al., Deficits in communication and
information transfer between hospital-based and
primary care physicians: implications for patient
safety and continuity of care. Jama, 2007. 297(8): p.
831-841.

[26] Mamen AV, Viktigheten av legemiddelsamstemming
for & sikre trygg overgang til elektronisk multidose.
Norsk Farmaceutisk Tidsskrift, 2016. 10: p. 32-35.

[27] Johnsen E, J.A., Bergmo T,, E-multidose er bedre for
pasientsikkerheten enn dosett og faks. Sykepleien
forskning, 2018. 13(e-69983).

[28] Jesendal AV, B.T., Riktigere legemiddellister med
multidose i e-resept. Norsk Farmaceutisk Tidsskrift,
2018(4): p. 21-23.

[29] Larsen, A.B. and L.S. Haugbglle, The impact of an
automated dose-dispensing scheme on user



[30]

[31]

(32]

[33]

[34]

Proceedings of the 17th Scandinavian Conference on Health Informatics, 12 -13 Nov 2019, Oslo Norway

compliance, medication understanding, and
medication stockpiles. Research in Social and
Administrative Pharmacy, 2007. 3(3): p. 265-284.
Kwint, H.F., et al., Medication adherence and
knowledge of older patients with and without
multidose drug dispensing. Age Ageing, 2013.
42(5): p. 620-6.

World Health Organization, Adherence to long-term
therapies: evidence for action. 2003.

Heerdink, E.R., et al., Information on drug use in the
elderly: a comparison of pharmacy, general-
practitioner and patient data. Pharmacy World and
Science, 1995. 17(1): p. 20-24.

Bikowski, R.M., C.M. Ripsin, and V.L. Lorraine,
Physician-patient congruence regarding medication
regimens. Journal of the American Geriatrics
Society, 2001. 49(10): p. 1353-1357.

Ekedahl, A., et al., Discrepancies between the
electronic medical record, the prescriptions in the

Swedish national prescription repository and the
current medication reported by patients.
Pharmacoepidemiology and drug safety, 2011.
20(11): p. 1177-1183.

[35] Tulner, L.R., et al., Discrepancies in reported drug
use in geriatric outpatients: relevance to adverse
events and drug-drug interactions. The American
journal of geriatric pharmacotherapy, 2009. 7(2): p.
93-104.

7 ACKNOWLEDGEMENT

We would like to thank all informants for their time spent
on this study. We also acknowledge Sukumarie for her
work with this study during her Master’s thesis. The
Norwegian Centre for E-health Research is funding the
study.

23



